The perceived quality of the urban residential environment:a multi-attribute evaluation by Poll, Henricus Franciscus Peter Maria van
  
 University of Groningen
The perceived quality of the urban residential environment
Poll, Henricus Franciscus Peter Maria van
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
1997
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Poll, H. F. P. M. V. (1997). The perceived quality of the urban residential environment: a multi-attribute
evaluation. s.n.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
For more information see the Discussion section of Chapter 4.1
Chapter 5
The quality of the urban residential environment: a Multi-
Attribute Utility approach
5.1 Introduction
In the first study on the quality of the residential environment (Chapter 4, see
also Van Poll and Hendrickx, 1993) a preliminary model of the quality of the urban
residential environment was introduced. One of the conclusions of the study was that "
. . . despite the fact that only a modest proportion of variance in residential satisfaction
assessments could be explained by the model, the multi-attribute  approach used in the
present study seems to offer a promising and valuable theoretical framework for
modelling urban residential satisfaction." 
One of the main problems encountered in the previous study was the
troublesome assessment of relative weights of the residential attributes. By means of a
written questionnaire residents evaluated their present residential situation in general
and on various residential attributes separately. Multiple regression analysis was used
to assess the relative attribute weights (beta's) indirectly. One problem, innate to the
method of analyzing, i.e., nested multiple regression analysis, is that relative attribute
weights could not be compared across attributes of different neighbourhood
characteristics. For instance, the relative weight obtained for a noise source could not
be  compared to the relative weight of a pollution source. Weight estimation by this
method may also be troubled by multicollinearity among independent variables. Another1
problem was that the magnitude of the attribute weights may be affected by the
prevailing condition of the residential attributes. Respondents in the previous study
evaluated actual residential environments. Large variations in exposure levels to
residential attributes are not likely to occur. Consequently, the respondents' range of
evaluation s cores is small. This in turn may have resulted in relatively low beta-
coefficients (relative weights; see Chapter 3). Another weakness of the method used in
the  previous study was that attribute weights could only be assessed at group level.
This may have led to neglecting possibly existing interpersonal differences in the
assignment of attribute weights.
In view of these difficulties of attribute weight estimation encountered in the
first study, an alternative approach was used in the present study: the Multi-Attribute
Utility approach, discussed in Chapter 3. In the present study residents were asked to
quantify the relative importance of residential attributes directly and irrespective of the
prevailing conditions of their own residential environment. Furthermore, the attribute
weights were assessed in such a way that they might be compared across all relevant
attributes. Attribute weights were computed at an individual level. As was explained in
Chapter 3 only two steps of a 'MAU' analysis are carried out: the inventory of value-
relevant attributes and the assessment of attribute weights. Based on these two steps a
number of tasks were designed. These tasks are designed (a) to make an inventory of
value-relevant attributes of dwellings and neighbourhoods, (b) to design an empirical
model of urban environmental quality, (c) to assess directly their relative importance
(weights), and (d) to compare different methods of direct weight estimation of residential
attributes. The nature of the tasks made it necessary that they were performed in a face-
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to-face interview rather than by means of a written questionnaire. 
Ad a: relevant attributes. In the first study (Chapter 4) attention was mainly
centred at neighbourhoods and neighbourhood attributes (see also Figure 2.1).
Appraisals of dwellings and dwelling attributes were only addressed briefly. The
results of the regression analyses, however, indicated that satisfaction with the dwelling
was a relatively important predictor of residential satisfaction. So, in defining the
evaluation objects, dwellings should receive a more prominent place than before.
Consequently dwelling attributes were given more attention in the present study. The
initial attributes, namely satisfaction with size, costs, facilities and upkeep were
decomposed by the researcher. Dwelling size, for instance, was decomposed into the
following attributes: satisfaction with rent or mortgage, costs of upkeep, and costs of
electricity, heating, and water. Another important attribute of dwellings not mentioned in
the  previous model is the indoor climate (see, for instance, Van Dongen and
Steenbakkers, 1993). As a result, some relevant indoor environmental attributes were
added. These characteristics were noise (indoor noise, noise by neighbours), mould and
vermin, indoor air pollution and malodour (see, e.g., Jelinkova and Picek, 1984; Macher,
Huang and Flores, 1991; Wanner, 1993; Zahner, Kasl, White and Will, 1985). In
Appendix B1 an overview of all dwelling attributes used in the present study is given.
The majority of the neighbourhood attributes studied previously were
maintained in the present study (see Figure 2.1; level 4). In the previous study it was
concluded that the proposed model of environmental quality captured most attributes
that  affect the urban residential quality, at least for neighbourhoods. Some social
attributes were added to the set of the neighbourhood attributes. This was done instead
of maintaining 'satisfaction with the neighbours' as a level 2 component. The regression
analyses had shown that 'satisfaction with the neighbours' (level 2) contributed only
marginally to the proportion of variance in neighbourhood satisfaction (level 1).
Nevertheless, the social component is thought to be an important attribute of residential
quality (see, for instance, Driessen and Beereboom, 1983). Frequently mentioned
attributes of the social component are: a lively neighbourhood, contact with neighbours
and people living in the neighbourhood, and friends or family in the vicinity (Carp,
Zawadski and Shokron, 1976). Also some spatial attributes of the neighbourhood were
added,  like its accessability, its location with respect to the city centre or work-place,
and its orderliness. This resulted in the list of neighbourhood characteristics as shown
in Appendix B1.
Altogether the twenty-one dwelling attributes and the fifty-seven
neighbourhood attributes form an extensive list of possibly relevant dwelling and
neighbourhood characteristics. But to what extent is this list an accurate and complete
representation of relevant residential characteristics? Furthermore, many characteristics
may be relevant but are they all (equally) important? In the present study these
questions will be addressed from the viewpoint of residents.
Ad b: empirical model. As already pointed out previously the proposed model
of environmental quality depicted in Figure 2.1, Chapter 2, is a theoretical model. It
was des igned by the researcher according to the 'top-down' approach on the basis of
attributes inventoried from the literature. The ordering of attributes and the structure of
the  model was discussed in Chapter 2. An intriguing point, however, is the way in
which residents would order and structure the dwelling and neighbourhood attributes.
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This is referred to as the residents' cognitive representation of the concept of
environmental quality. Furthermore, it would be interesting to see what a model based
on  the residents' ordering and structuring of attributes would look like and to what
extent it would correspond with the theoretical model. For the weight estimation of
at t r ibutes  a procedure was developed to design a so-called empirical model of
environmental quality (see section 5.2.2). The empirical model was designed according
to  the 'bottom-up' approach (see Chapter 3). The list of dwelling and neighbourhood
attributes (Appendix B1) formed the basis for the 'modelling'. As an ordering principle
for the attributes, 'similarity' between attributes was used. In the Method section this
procedure is explained in more detail.
Ad c and d: weight estimation. Various methods are known for direct attribute
weight estimation. For a discussion see Chapter 3. The best-known method is
importance rating of attributes. Although this method is the most common one and
considered to be the best means for attribute weight calculation, it is rather laborious,
because  it requires interval or ratio estimations of the importance of attributes. Other,
less laborious methods have been suggested (see, for instance, Von Winterfeldt and
Edwards, 1986) which may approximate the rating procedure fairly well. One method is
based  on attribute rankings. Attribute rankings may be transformed into standardized
weights b y  s everal rules. Two of them are the 'rank-reciprocal rule' and the 'rank-sum
rule'. Another method is based on frequencies of attributes considered to be important
(versus  unimportant). Attribute weights are defined as the proportion of respondents
considering an attribute as important. This results in attribute weights for all
respondents together (group level) in contrast to the methods described before. A final
method is the uni-dimensional scaling of attributes on the basis of dichotomous
importance scores by a so-called 'Rasch-analysis' (see below). This procedure also
results in importance weights assessed at group level.
In the present study, attribute weights were elicited in three ways: by ratings,
by  rankings, and by dichotomous importance selection. Weight estimates were
computed in five ways: by transformation of ratings and rankings (according to the
rank-reciprocal rule and the rank-sum rule) into standardized importance scores and by
frequencies and uni-dimensional scaling. Below each of these five methods of attribute
weight estimation is discussed in detail. The results of these five methods of weight
elicitation and estimation are compared. The results on the basis of the rating method
serve as  c riterion. The results should reveal the extent to which less laborious and
refined techniques are comparable to the 'golden rule'; the standardized ratings.
Two additional topics are addressed as well. Firstly, from the previous study it
was concluded that the influence of personal and household characteristics studied
was small. Some of the characteristics studied made a significant contribution to the
explained variance in residential satisfaction. Their impact, however, was only marginal.
Nevertheless, to control for possible influences on attribute weights, personal and
household characteristics are assessed as well in the present study. Also, to ensure
adequate diversity between respondents with respect to some key characteristics, i.e.,
sex, age, socio-economic status (SES), and city, categories were formed. The influence
of these key characteristics on attribute weight magnitude is evaluated. 
 Finally, in the preceding study the proposed model of urban residential quality
(see Figure 2.1) was evaluated. To assess the reliability of the
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Socio-economic class was established by selecting respondents from neighbourhoods that varied on2
neighbourhood socio-economic status (N-SES). For selection of Rotterdam neighbourhoods, the N-SES-index was
used. The N-SES-index has been developed and used by the city council of Rotterdam. It is a composite measure
of variables related to the three main indicators of SES: profession, income and, education (Van Berkel-Van Schaik
annoyance/(dis)satisfaction assessments and the 'model fit', respondents in the present
study were asked to evaluate their present residential situation. To be less time-
consuming the respondents' residential situation was only evaluated on the level-1, -2,
and -3 attributes of the model. The results obtained in the present study are compared
with the results of the previous study. 
Aim of the study
The general goal of this interview study is to identify relevant environmental
attributes in the urban residential area and to assess their relative importance. The
research questions are: 
- what are the relevant attributes of dwellings and neighbourhoods and what is
their relative importance (weight)?  
- what is the respondents' cognitive representation of the concept of
environmental quality (empirical model)?
- to what extent are the results of five different weight assessment methods
comparable? 
Additional research questions were:
- what is  the influence of four demographic characteristics on attribute weight
assignment?
- to what extent does the proposed multi-attribute model of urban environmental
quality (see Figure 2.1) adequately predict the observed variations in
residential satisfaction? 
5.2 Method
In this  section the method and instruments used in this study are described.
Residents from two large Dutch cities participated in this study. The respondents were
interviewed at their homes. The interview consisted of two parts. In the first part,
respondents were asked to perform a number of tasks, aimed at (a) identifying a set of
dwelling and neighbourhood attributes considered relevant and important to
environmental quality, (b) structuring and ordering these attributes, and (c) assessing
the  relative importance of the different attributes. In the second part of the interview,
respondents filled out a written questionnaire. The latter contained questions on the
residents '  present residential situation and on a number of personal and household
characteristics.
In section 5.2.1 the subject selection and the subject design is presented. The
procedure of the interview is explained in section 5.2.2. The questionnaire is discussed
in s ection 5.2.3. The method section ends with a discussion of the data analyses in
section 5.2.4.
5.2.1 Subject selection and design
From both the municipalities of Rotterdam and Groningen two
neighbourhoods, one high and one low in average SES, were selected. From each of2
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and Tax ,  1990). For a detailed description of the N-SES-Index and data, see Das and Oomens (1988). For
Groningen, neighbourhoods were selected on the basis of the results of a prior study by Pulles, Steg, and Koeter-
Kemmerling (1990).
Table 5.1 Distr ibution of the 102 participants across the various categories of the four design variables city, N-




City N-SES 18-39 40-59 $ 60 18-39 40-59 $ 60
Rotterdam low 5 4 2 5 5 2
high 6 5 5 2 2 4
Groningen low 5 4 4 5 4 5
high 5 6 6 2 3 6
these selected neighbourhoods the names and addresses of 150 residents were
randomly drawn from the telephone directory. These 600 residents were sent an
introduction letter in which the purpose of the study was explained. The letter was
accompanied by a request to participate in the study. Residents could indicate on the
reply coupon whether or not they were willing to participate. In addition residents were
asked to state their age and sex. A pre-paid reply envelope was provided. 
Participants were divided into groups according to four variables: city
(Rotterdam, Groningen), neighbourhood socio-economic status (N-SES; low, high), sex
(female, male), and age (18-39 years, 40-59 years, $ 60 years). This resulted in a subject
design with 24 cells. Each cell should preferably contain at least 5 respondents, resulting
in at least 120 participants in the study.
In the end 102 residents of the intended 120 residents were willing to
participate in this study. In Table 5.1 an overview of the actual distribution of the
participants across the 24 cells of the design is given. As can be noted from Table 5.1
the  lower number of participants is mainly due to non-response from male residents in
the high N-SES neighbourhoods, especially in Rotterdam.
5.2.2 Interviews
All interviews were conducted by trained interviewers. The interviewers
contacted the respondents who were willing to participate in the study by telephone
and made appointments for the interview. All of the interviews were held at the
respondents' home. All interviews were conducted in 1993. The interview took
approximately 1.5 hour. Respondents received a gift voucher representing the amount of
Dfl 10.00 after finishing the interview.
Recall that one of the main aims of the present study was to assess attribute
weights.  In an ideal situation one would ask respondents to estimate weights while
considering all attributes at a time. This may be done if the number of relevant attributes
is not too large, for example, 15 or less. In the present study the number of attributes to
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'Madam, Sir, this study is about the quality of dwellings and neighbourhoods.
What we would like to know is which dwelling and neighbourhood attributes
you consider as most important. This means dwelling and neighbourhood
attributes that determine whether or not you feel comfortable while living in
a particular dwelling or neighbourhood.
Please keep in mind that this study is about dwellings and neighbourhoods
in general. This study is not about your present residential situation'.
(Translated from Dutch).
'This task is about dwelling/neighbourhood attributes which determine
whether or not you like a dwelling/neighbourhood. That is, attributes that
affect your satisfaction with the dwelling/neighbourhood. What attributes
should be present or absent in a satisfying dwelling/neighbourhood?'
be considered by the respondents is very large (altogether more than 70). To be able to
handle a large set of residential attributes the evaluation of attributes was split-up into
several smaller tasks. All tasks in the first part of the interview referred to dwelling
attributes. Respondents were presented with five tasks: an inventory task, an
importance s election task, a grouping task, a ranking and rating task for groups of
attributes, and, finally, a ranking and rating task for attributes within each group. These
tasks  are explained in detail below. Subsequently all tasks were repeated, but now all
tasks referred to neighbourhood attributes. After finishing the tasks for both dwelling
and neighbourhood attributes, respondents were asked to fill out a questionnaire. The
questionnaire is discussed in section 5.2.3.
Before starting the tasks, respondents were informed about the general
objective of the study:
After this, the interviewer started with the first task.
Inventory task. The purpose of the first task was to arrive at a list of
dwelling/neighbourhood attributes that a respondent considered relevant for the quality
of a dwelling/neighbourhood. This list formed the basis for the subsequent tasks. The
interviewer started by asking the respondents to enumerate relevant
dwelling/neighbourhood attributes:
Respondents were free to name as many attributes as possible. Their answers were
written down. Next the interviewer handed over the pre-designed list of dwelling or
neighbourhood attributes (see Appendix B1). The list for the dwelling contained 21
dwelling attributes, the list for the neighbourhood contained 57 neighbourhood
attributes. After reading the list of attributes, the respondent was asked whether this list
gave an accurate account of relevant attributes. If so, the interviewer went on with the
next task. If not, the respondent was asked to complete the list, possibly with attributes
he himself had mentioned before. These attributes were added onto the list.
Importance selection task. Next the respondent was asked to bisect the list of
attr ibutes resulting from the first task into two sets: one set that was considered
important and one set that was considered as unimportant with respect to quality of
dwellings/neighbourhoods. The results of this task were used for weight estimation on
the basis of their relative frequency and in a 'Rasch' analysis.
The respondents were instructed as follows:
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'Which of the attributes on the list do you consider important or
unimportant? Unimportant means that an attribute does not affect your
satisfaction with the dwelling/neighbourhood. Important means that an
attribute does affect your satisfaction with the dwelling/neighbourhood'.
'Probably, among these attributes there are some that belong together. They
may belong together because you feel they are alike, or because they relate to
the same property of the dwelling/neighbourhood. Please, put together those
at tr ibutes  you think of as belonging together or relating to the same
property. You are free to make as many groups as you feel necessary and you
may put as many attributes in one group as you want'.
'Now, please rank-order the groups of attributes according to their
importance with respect to the quality of dwellings/neighbourhoods. The
most important group is the group that, according to you, affects your
residential satisfaction most. The least important group is the group that
affects your residential satisfaction least. The remaining groups are rank-
ordered in between according to their influence on your residential
satisfaction.
Respondents indicated importance of an attribute by assigning a 1 to important
attributes and a 0 to unimportant attributes. After this was accomplished the interviewer
went on with the third task.
Grouping task. The main objective of this task was to get the
dwelling/neighbourhood attributes ordered and structured by the respondents. The
aggregated results of this task made it possible to design a so-called empirical model of
environmental quality, which may be compared with the model designed by the
researcher (see Figure 2.1, Chapter 2). Furthermore, the structuring of attributes
reduced the number of rankings and ratings that had to be done at a time. The results of
a pilot study had already shown that the number of attributes considered important was
very large. The number of important attributes was considered too large to handle at one
time in the ranking and the rating tasks. 
This task was done as follows: the respondent was handed over a set of cards
with typed descriptions of the dwelling/neighbourhood attributes. This set of cards
only contained attributes the respondent in question considered important (see
'importance selection task'). Attributes not present on the original list but named and
rated a s  important by the respondent were added by the interviewer. The respondent
was asked to sort his set of cards on the table, on the basis of similarity:
After this was done for all attribute cards, groups were given a label by the respondent.
This was meant to be helpful during the later tasks for the groups.
Ranking and rating task for groups. In this task the respondent was asked to
rank-order and rate the groups according to their importance with respect to the quality
of dwellings/neighbourhoods. Rankings and ratings were used to calculate standardized
attributes weights according to different rules (see below). Respondents rank-ordered
the groups from most important to least important. They were instructed as follows:
Groups were rank-ordered and assigned a number from 1 to n dependent on the number
of groups each respondent had formed. The lower the number of a group the more
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important the group. The most important group was designated as an anchor-point for
the  rating of the remaining groups in the rating task. In the rating task the respondent
ass igned importance ratings to the groups. Groups were rated on a scale from 1 - 100.
The group rank-ordered as most important by the individual respondent was assigned a
sco re of 100. All other groups were rated relative to the most important group. Groups
could be assigned equal ratings in this task if they were considered equally important.
Ranking and rating for attributes within groups. The purpose of these tasks
was to rank-order and assign ratings to the attributes within each group. After the
groups were rank-ordered and rated, the respondents rank-ordered and rated the
attributes within each group. Attributes were rank-ordered and rated with respect to
importance. 'Importance' was identically defined to the respondents as above. Also, the
rating procedure was identical to the one described above. Respondents started with
the  attributes in the most important group, than the second most important group
etcetera. First, all attributes within one group were rank-ordered, then they were rated.
5.2.3 Questionnaire
After finishing the tasks for neighbourhood attributes, respondents filled out a
questionnaire (see Appendix B2) containing questions about possibly relevant personal
and household characteristics and questions about their present residential situation.
Personal characteristics were studied to assess their possible influence on the
assignment of relative attribute weights. The evaluation task of the respondents' present
residential situation was designed as a replication of the first study (see Chapter 4).
Thus, contrary to the previous tasks, where respondents were explicitly instructed that
the  task were about dwellings and neighbourhoods in general, respondents now
answered a number of questions concerning their own current residential situation.
Personal characteristics studied were age (year of birth), gender, profession
(open-ended question), educational level (level range: 1 - 7; first grade - academic
grade), net family income level (level range: 1 - 8; less than 1,500.00 Dfl - more than
5,500.00 Dfl monthly), homeownership (tenant versus owner), and length of residence in
the  present neighbourhood. Educational level and net family income served as
indicators of the individual socio-economic status index (I-SES). The sum of these two
indicators yielded the I-SES with a possible range from 2 to 15, lower scores indicating
lower SES.
Household characteristics were: total number of household members, number
of household members of 18 years and older, and number of livingrooms and bedrooms
in the present dwelling. Total number of people in the household and number of rooms
(living- and bedrooms) were used to calculate the occupation ratio of the dwelling. That
is the  number of persons per room available, a lower figure indicating more rooms per
person.
The respondents' present residential situation was evaluated on the following
attributes. All measurements were conducted using 5-point scales. Residential
satisfaction was evaluated indirectly by asking respondents to what extent they would
regret to leave their present dwelling and neighbourhood in case they had to move (not
at  all - very much). Satisfaction with the neighbourhood, the dwelling, the neighbours
and the dwelling attributes were evaluated directly by asking respondents to what
extent they were satisfied with them (very unsatisfied - very satisfied). The
neighbourhood attributes were evaluated also directly by asking respondents to what
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extent they were annoyed by them (not at all annoyed - very annoyed). 
5.2.4 Data analysis
Data analysis was performed on three types of data: personal and household
characteristics, interview data, and the questionnaire data. The interview data
concerned the results of the inventory, importance selection, grouping, ranking, and
rating tasks. The questionnaire data concerned the judgements of the present residential
situation of the respondents in terms of the attributes of the model of environmental
quality. The data were analyzed using the SPSS-PC+ 5.0.1 statistical package (Norusis,
1992). Due to missing data not all tests could be performed with the same number of
respondents. 
Personal and household characteristics. Mean levels and/or distributions of
the personal and household characteristics were computed for all respondents, and for
each category of city (Groningen and Rotterdam), neighbourhood socio-economic
status (N-SES: low and high), sex (female and male), and age (3 categories: 18-39 years,
40-59 years, and $ 60 years).
Interview data. For every attribute the following data were available at an
individual level: importance selection (0, 1), group membership, group ranking (1-n ),group
group rating (1-100), attribute ranking within a group (1-n ), and attribute rating within aatribute
group (1-100).
Importance selection. Attributes considered to be unimportant in the
importance selection task were assumed to have a relative weight of zero (0). The
relative frequency of importance, that is, the percentage of respondents indicating an
attribute as important was calculated and used as an estimate of attribute weight at
group level. 
Next to this analysis the importance data were used in a so-called 'Rasch'
analysis. Customarily, a 'Rasch' analysis is performed on dichotomous data that
represents  the responses of an individual with respect to a latent trait, for instance a
person 's  intelligence. In short, in a 'Rasch-analysis' an interval scale underlying the
concept is estimated. In the present case this scale is an 'importance' scale for residential
attributes. The scale links a person's skill as well as the items reflecting the concept to a
numerical value. This latter property is used in this study. The numerical value of an
item represents the level of the skill it is supposed to reflect. Normally, the higher the
value, the higher the level of the skill the item represents. In an intelligence test this
means that fewer people will give the correct answer (1) on items with higher scores. In
the present study scoring is reversed, that is, items with a low score represent attributes
which are important to many respondents to evaluate environmental quality.
Group membership. Each of the attributes considered important was assigned
to  a group.  The group membership data were used in the cluster analyses. For the
analysis of the group ranking data the procedure used by Miller (1969) was followed. In
short ,  for each respondent an incidence matrix was constructed (see below). Only
attr ibutes from the investigators' list were used. Attributes added by the respondents
were not included in this analysis because not all respondents evaluated these
attributes. So, the matrix is a 21 * 21 table for dwelling attributes and a 57 * 57 table for
neighbourhood attributes. In these matrices cell (k,l) represents the particular pair of













Formula 1. Standardized ratings rule for nested attribute (see note below Formula 3).
together in the same group and zero (0) if they were put in different groups by a
particular respondent. These individual incidence matrices were summed across all
respondents yielding incidence frequencies. The resulting matrix was used to calculate
similarity measures. As a measure for the similarity between attributes, the relative
inc idence (I) of two attributes being sorted into the same group was used. I  is ther r
number of times two attributes actually were put together in one group divided by the
maximum number of times these two attributes could possibly have been sorted into the
same group. The reason for using this relative incidence measure was that the subjects
grouped only those attributes rated as "important" in task 1. As a consequence, the
number of respondents that actually sorted the same pair of attributes into the same
group in the grouping task differed for different pairs of attributes. I 's were computed forr
all pairs of attributes; the resulting similarity matrices served as the input for the cluster
analyses. Cluster analysis was performed following two procedures. Firstly, cluster
formation and membership was defined as groups of attributes, for which all mutual
pairwise I's were .50 or higher. Fixing the lower limit for I at .50 is an arbitrary choice, butr r
this value was found to result in a reasonable number of clusters (see below). Secondly,
a so-called agglomerative hierarchical cluster analysis with average linking of attributes
or clusters was performed. In an agglomerative hierarchical cluster analysis, clusters are
formed by grouping attributes into bigger and bigger clusters until all attributes are
member of a single cluster. Average linking refers to the way attributes and clusters are
combined (for more information see Norusis 1990a). 
Ranking and rating of groups and attributes. The most common procedure in a
'MAU' analysis for calculating attribute weights is to standardize attribute ratings.
Standardizing ratings was done by transforming the ratings into scores within a range
from 0 to 1. That is, for each individual respondent the rating of an attribute is divided
by  the  sum of ratings for all attributes. The resulting attribute weights sum up to one
(Voogd, 1983). Group importance ratings and within-group attribute ratings were
standardized. For each attribute, a weight was computed by multiplying the standardized
group rating score to which the attribute belonged, by its within-group standardized
score. The calculated weights by the 'standardized ratings' rule will serve as criterion for
weight estimation of the dwelling and neighbourhood attributes. The formula is shown
below (Formula 1). 
Standardized attribute weights may also be based on the subjects' rankings,
instead of on their ratings. Attribute rankings may be transformed into standardized
weights by applying either the 'rank-sum rule' or the 'rank-reciprocal rule' (Von
Winterfeldt and Edwards, 1986). According to the 'rank-sum rule' weights for nested
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Formula 2. Rank-sum rule for nested attributes (se note below Formula 3).
Formula 3.  Rank-reciprocal rule for nested attributes (see note below).
Note .  In Formulas 1, 2 and 3, w = weight, i = particular attribute , j = particular group, X = rating, n = total
number of attributes or groups, k and l = numerators, and R = rank position.
According to the 'rank-reciprocal rule' weights for nested attributes are calculated as
follows (Formula 3):
MANOVA was used to test whether there are effects from the four subject-
design factors (city, SES, sex, and age) on the attribute weights as derived from the
standardized ratings rule. Multivariate analysis was performed because respondents did
not evaluate a single dependent variable but a series of dependent variables, a so-called
vector. The weight vectors resulting from the five methods of weight calculation
(standardized ratings-, rank-sum-, and rank-reciprocal rule, the relative frequency, and
'Rasch' analysis) will be compared. Pearson's correlation coefficient is used to assess the
extent to  which different calculation methods for attribute weights lead to the same
result.
Analyses of the evaluation of the present residential situation. The average
level of (dis)satisfaction and annoyance with various neighbourhood characteristics
was computed. In addition, hierarchical multiple regression analyses were conducted on
these data. These analyses revealed how well general, more abstract quality judgements
(e.g., environmental quality) may be post-dicted by lower-level, more specific
judgements (e.g., 'satisfaction with the dwelling' and 'satisfaction with the
neighbourhood'). The method of analysis used was a forced entry of all independent
variables a t  a time. As a measure of 'goodness of fit' the squared multiple correlation
coefficient (R) was used. An additive model was assumed with the F-statistic serving as2
criterion. All analyses were at group level.
5.3 Results
In this section the results of the present study are presented. Successively,
results are presented on the personal and household characteristics (section 5.3.1), the
tasks for dwelling attributes (section 5.3.2) and neighbourhood attributes (section 5.3.3),
on the empirical model of residential quality (5.3.4), and the evaluation of the current
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Table 5.2 Personal and household characteristics (mean









length of residence (yrs):
       49.0 (16.7)
       55.9
        8.8 ( 3.9)
       45.0
       16.7 (15.8)




       2.2 ( 1.4)
       4.3 ( 2.0)
       0.6 ( 0.4)
residential situation and the 'model fit' (5.3.5).
5.3.1 Personal and household characteristics
The personal and household
characteristics of the respondents are
s u mmarized in Table 5.2. Results are
shown for all respondents. For a more
detailed description see Appendix B3.
Age. The mean age of the respondents
was 49.0 years (s.d.: 16.7). Some differ-
ences in mean age could be observed
between the categories of the subject-
design factors city, N-SES, and sex, but
these were not statistically different.
Sex distribution. More females (55.9%)
than males (44.1%) participated in the
s tudy . All but one category of the de-
sign factors city,
N-SES, and age contained equally as much or more females as/than males. In the low N-
SES category this pattern was reversed. The observed differences in sex distribution
across categories of these main factors were not statistically significant.
I-SES. The average individual socio-economic status index was 8.8 (s.d.: 3.9).
Differences in mean I-SES index could be noted for the different categories of city, sex
and age, but they were not significant. Not surprisingly, the difference in I-SES between
the  low- and high-SES neighbourhoods was significant (mean I-SES: 6.9 versus 10.7,
respectively; F : 45.5, p-value: < .001).(1,96)
Homeownership. Almost half of the respondents were owner of their present dwelling
(45%). The differences in ownership for the categories of city, sex, and age were not
significant. On the other hand, the proportion of homeowners in the high-SES
neighbourhoods (74.5%) was much larger than in the low-SES neighbourhoods (14.3%)
(P: 36.6 ; p-value: < .0001).2 (1)
5.3.2 Results of the interview data for the dwelling attributes
In th is section the results of the interview tasks concerning the dwelling
attributes are presented. Successively, the results on the listing of additional attributes
and importance selection, the grouping task, and the ranking and rating data are given.
Additional attributes and importance selection. In the first task respondents
enumerated various relevant dwelling attributes. Next they indicated the dwelling
features they considered important.
Additional attributes. In total, the respondents named 46 'new' attributes, i.e.,
dwelling attributes not mentioned in the list supplied by the interviewer. These new
attributes referred to: insulation of the dwelling (mentioned by 11 respondents), shape
and size of particular rooms, e.g., living room and kitchen (9), ambience of the dwelling
(8), accessibility of the dwelling (8), privacy (5), and (ergonomic) safety of the dwelling
(5). Altogether these attributes were mentioned by 33 respondents. Although these
'new' attributes may be valuable additions to the original list of dwelling attributes, they
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Table 5.3 Relative frequencies of residents indicating a dwelling attribute to be important. The numbers in front
of the attributes correspond to their number in Appendix B1.
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were discarded from subsequent analyses. This was done because not all respondents
evaluated these additional attributes.
Importance selection. Of the 21 dwelling attributes the respondents were 
presented with, the mean number of attributes selected as important was 16.3 (s.d.: 3.1)
with a minimum of 7 and a maximum of 21 attributes. In Table 5.3 the 'relative frequency'
of the at t r ibutes is shown. The 'relative frequency' is given by the proportion of
respondents who marked an attribute as important.
The dwelling attribute 'presence and quality of indoor facilities' (no. 6) is
indicated to be important most frequently. More than 90% of the respondents named
this attribute as an important dwelling feature. Other dwelling features frequently
mentioned as being important were: 'spacious rooms' (no. 20), 'upkeep of the inside of
the dwelling' (no. 9), and 'presence of mould or vermin' (no. 17). The dwelling feature 'age
of the dwelling' (no. 14) appeared to be relatively unimportant.
Clustering. As explained in section 5.2.4 (under Group membership) a matrix of
pairwise I-scores was computed and served as input for two types of cluster analysis. Inr
Table 5.4 the results of both procedures are displayed. In the left panel the cluster
solution on the basis of groups of attributes with a mutual pairwise relative incidence $
.50 is shown (first procedure). In the right panel the cluster solution of the
agglomerative hierarchical clustering is presented (second procedure).
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Table 5.4 Clustering of the dwelling attributes on the basis of the I  (left panel) and dendrogram on  the basis ofr
the agglomerative hierarchical clustering (right panel). The leftmost numbers in the right panel correspond to the
attribute numbers in Appendix B1. The rightmost numbers in the right panel indicate the clusters if five clusters
are identified.
Clusters of dwelling
attributes on the basis of the
I  r
Dendrogram of dwelling attributes according to the agglomerative
hierarchical clustering 




dwelling type  









cost of heating and elec. 
costs upkeep 




noise by neighbours  
       5                                
      20           
      16                           
      14      1
      15                   
       6    
       4                                     
       7                              
      13           2            
       3                               
      11                                 
       8    3           
       9                                       
       1                                             
      18     4            
      12                                              
       2                                                  
      19                    
      17                                 5 
      10      
      21                          
The first procedure led to a cluster solution of five clusters with three attributes
being left out of the cluster solution, that is, these attributes had no pairwise I  of $ .50r
with any of the other attributes (no. 6: indoor facilities, 15: type of dwelling, 21: noise
from neighbours). These clusters matched perfectly with the 5-cluster solution of the
second procedure. Note that the three attributes left out in the first procedure would be
assigned to clusters 1 and 5, which seems to make sense intuitively.
The five clusters can be summarized as follows: cluster 1: dwelling size and
facilities (number of rooms, spacious rooms, storage space, age of dwelling, dwelling
type, indoor facilities); cluster 2: outdoor dwelling facilities (view, location sun, natural
light, location outdoor facilities, garden); cluster 3: upkeep (indoor/outdoor); cluster 4:
costs  (rent/mortgage, heating/electricity, upkeep) cluster 5: indoor climate (indoor air
pollution, malodour, mould/vermin, indoor noise, noise by neighbours). Thus, the
cluster solution obtained is readily interpretable.
Weight estimation of dwelling attributes. Here the results of the weight
estimations, the effect of the four subject-design factors city, N-SES, sex, and age on the
vector of attribute weights (dependent variables), and the comparison between the five
weight estimation methods are presented.
Weight estimation. In Table 5.5 the mean attribute weights (+ s.d.) for the 21
dwelling attributes are presented, as computed according to the results of the rating task
following the standardized ratings rule (Formula 1). In Appendix B4 the weights
following the other methods of attribute weight estimation are shown. They are used to
compare the five different weight calculation methods (see below). 
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Table 5.5 Mean weights (s.d.) for the dwelling attributes according to the 'standardized ratings' rule. The numbers
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Table 5.6 Results of multivariate analysis of variance of main and first-order interaction effects for the









































A s  can be observed, the standardized attribute weights differ in magnitude. If
all attributes were considered equally important and had been rated by a large group of
people, the mean standardized weight for each attribute would be approximately 4.8 (.
100/21). A MANOVA revealed that this was not the case: the differences in weight
among attributes was significant (multivariate F : 20.0, p-value: < .001). Examination of(21,81)
the  univariate test results of the 21 dwelling attributes revealed that 4 attributes had a
relatively high mean weight. These were no. 1: rent or mortgage (mean: 6.9*10 ), no. 6:-2
indoor facilities (6.3*10 ), no. 20: spacious rooms (5.9*10 ), and no. 21: noise by-2 -2
neighbours (7.1*10 ). Four attributes had a relatively low mean weight. These were no.-2
10: indoor noise (mean: 2.9*10 ), no. 11: garden (3.0*10 ), no. 14: age of the dwelling-2 -2
(1.8*10 ), and no. 16: storage space (3.3*10 ), (all F values > 10.8, df 1, 101; all p-values <-2 -2
.001).
Subject-design factors. A MANOVA was performed to assess the influence of
the four subject-design factors on the observed differences in attribute weights
following Table 5.5. For reasons of briefness, only main effects and first-order
interaction effects are shown in Table 5.6. Higher-order interaction terms were not
statistically significant.
The results showed a significant interaction effect for sex by age. All other
effects studied did not reach the significance level. The univariate test for the sex by age
interaction effect revealed that only 3 attributes (no 1: rent or mortgage, no. 12: cost of
upkeep, and no. 14: type of dwelling) had a significantly different mean weight. Contrast
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Table 5.7 Correlation matrix of the mean relative weights of dwelling attributes computed with the standardized
ratings-, the rank-sum-, and the rank-reciprocal rule, and following the relative frequency method and 'Rasch'
analysis (n = 21, all p-values < .01).
Weight estimation method 1 2 3 4 5
1. Standardized ratings rule -
2. Rank-sum rule .95 -
3. Rank-reciprocal rule .88 .97 -
4. Relative frequency .79 .67 .56 -
5. 'Rasch' analysis -.76 -.65 -.54 -.97 -
Note. Recall, that in the 'Rasch' analysis lower scores represent attributes that are more important. This explains
the negative sign of the correlation coefficients in this row.
analysis, however, revealed only a significant sex by age effect for the dwelling attribute
'rent or mortgage'. It appeared that 'rent or mortgage' was a far more important attribute
to  younger women (18-39 year) than to older women ($ 60 year; mean (s.d.): 10.1 (4.0)
and 2.7 (3.1), respectively).
Comparison. In order to compare the results of the five methods of attribute
weight estimation, correlation coefficients for pairs of weight vectors were computed.
The correlation coefficients were determined on the basis of the mean weight scores
across  respondents calculated for each method (see Appendix B4). In Table 5.7 the
resulting correlation matrix is shown. 
A s  can be noted from Table 5.7 the relationship between the weights yielded
by  the  five estimation methods was moderate to very strong (r  between |.54| and .97).(P)
The correlation between the results obtained by the standardized ratings rule on the one
hand and the other four methods on the other hand were high to very high (from |.76| for
the  'Rasch analysis' method to .95 for the 'rank-sum rule'). The mutual correspondence
among the latter four methods was moderately strong to very strong (r  between |.54| and(P)
.97).
It should  be noted that these correlation coefficients represent only global
measures of correspondence between the weights resulting from the five estimation
methods since they were calculated on average weight estimations. Bearing this in mind,
it may be concluded that the results of the 'rank-sum rule' showed the highest
correspondence with the 'golden rule', i.e., the 'standardized ratings rule'. 
5.3.3 Results of the interview data for the neighbourhood attributes
In this section the results of the interview tasks for the neighbourhood
attributes are presented. Results are presented in the same way as was done for the
dwelling at tributes. So, first the results on the listing of additional attributes and
importance selection are presented. Second, the results on the grouping task and,
finally, the results on the ranking and rating tasks are presented.
Additional attributes and importance selection. Again respondents were asked
to enumerate as many relevant attributes as possible, only this time for
evaluating a neighbourhood. After this was done respondents were asked to indicate
what neighbourhood attributes they thought were important.
Addi t ional attributes. Altogether respondents proposed 23 'new'
neighbourhood characteristics. These could be summarized as follows: variety in
residents/dwellings (mentioned 11 times), a peaceful, friendly neighbourhood (3), a
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Table 5.8 Relative frequency of residents indicating a neighbourhood attribute to be important. The abbreviation
in  brackets indicates the higher-level neighbourhood attribute to which a particular attribute refers. Lit: litter, saf:
safety risks, fac: facilities, pol: pollution, mal: malodour, noi: noise, cro: crowding. The numbers in front of the
attributes correspond to their numbers in Appendix B1.
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child-oriented neighbourhood (2) and miscellaneous (7; e.g., neighbourhood not
isolated and spacious streets). These additional attributes were named by 27
respondents. In this case the total number of additional attributes and respondents
naming them was even smaller than was the case for the additional dwelling attributes.
Consequently, the additional neighbourhood attributes were not used in the
subsequen t  analyses for the same reason as was the case for the 'new' dwelling
attributes: not all respondents had the opportunity to evaluate them.
Importance selection. Out of the 57 attributes presented with, on average
respondents selected 36.9 attributes as important (s.d.: 9.1). The minimum number of
selected attributes was 17, the maximum number was 56.
In Table 5.8 the neighbourhood attributes and their respective relative
frequencies are shown. The neighbourhood attribute 'litter by waste or garbage on the
street' (no. 37) was mentioned most often (by more than 90%) as an important attribute.
Other attributes rated as important by most of the respondents were: vandalism,
burglary or theft, presence of youth, junkies, or prostitutes; and greenery. Attributes
which seemed to be of less importance (mentioned by less than 40 % of the
respondents) were: noise due to construction activities, time spending waiting in shops,
presence of friends in the neighbourhood, number of people in the neighbourhood,
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Table 5.9 Cluster ing of neighbourhood attributes based on the I  (left panel) and dendrogram based on ther
agglomerative hierarchical clustering with average linking (right panel). The abbreviation in brackets indicates the
higher-level neighbourhood attribute to which a particular attribute refers. Noi: noise, mal: malodour, lit: litter, saf:
safety,  cro: crowding, pol: pollution, fac: facilities. The leftmost numbers in the right panel correspond to the
attribute numbers in Appendix B1. The rightmost numbers in the right panel indicate the clusters if seven clusters
are identified.
Clusters of neighbourhood
attributes on the basis of the
Ir
Dendrogram of neighbourhood attributes according to the agglomerative
hierarchical clustering 
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noise  by  children, presence of community centres, nightlife, encountering unfamiliar
faces, and only Dutch residents living in the street.
Clustering. The procedure for the cluster analyses of the 57 neighbourhood
attributes was similar to the procedure for the dwelling attributes. As explained in
section 5.2.4 (Group membership) a matrix of pairwise I-scores was computed and servedr
as input for two types of cluster analysis.
In Table 5.9 the results of both procedures are shown. In the left panel the
cluster solution on the basis of groups of attributes with a mutual pairwise relative
incidence $ .50 is displayed (first procedure). In the right panel the cluster solution of
the agglomerative hierarchical clustering is given (second procedure).
Again, groups of attributes with a pairwise I  $ .50 were formed (firstr
procedure). This led to a cluster solution with seven clusters. However, 8 of the 57
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attributes did not belong to any cluster. These attributes were: upkeep of the
neighbourhood (8), time spending waiting in shops (23), illumination at night (19), Dutch
residents only (25), busy streets (31), industrial safety risks (32), encountering unfamiliar
faces (36), safety risks by traffic (42). With the exception of the aforementioned
attributes this cluster solution matched almost perfectly with the 7-cluster solution as a
result of the agglomerative hierarchical cluster analyses with average linking (second
procedure). However, one of these latter seven clusters only contained 1 attribute (no
32: industrial safety risks), already left out in the first procedure. This attribute was
ass igned to the third cluster. Furthermore two clusters obtained on the basis of the I r
appeared to result in one cluster according to the second procedure (see Table 5.9,
cluster number 5). On the basis of their mutual I, cluster 5 was split into two separater
clusters (see results first procedure, left column). The results of both procedures
resulted in a fairly interpretable solution of seven clusters. 
The seven clusters can be summarized as follows: cluster 1: environmental
hygiene of the neighbourhood (malodour by: garbage or waste, sewage, animal
droppings, traffic, industrial activity; littering by: garbage or waste, animals; pollution
by/of: smog, dust, soil, surface water); cluster 2: noise (neighbours, children, animals,
trains and ships, traffic, construction activities, industrial activities, nightlife, airplanes,
vibrations); cluster 3: safety/detoriation (hold-ups/robberies, junkies/prostitution,
burglary/theft, vandalism, graffiti, abandoned buildings, illumination at night, traffic,
industrial activity); cluster 4: neighbourhood facilities (primary health care facilities,
schoo ls, shops, sport facilities, community centres, greenery, walks, playgrounds,
nightlife); cluster 5: accessibility (location of the neighbourhood with respect to the
city's centre, location of the neighbourhood with respect to work, public transportation,
arterial roads, parking space, waiting, upkeep); cluster 6: social ties (social contacts
with people in the neighbourhood, social contact with the neighbours, friends, Dutch
people, unfamiliar faces); cluster 7: buildings/space (unaesthetic buildings, dense
developments, lively neighbourhood, orderliness, number of people, busy streets).
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Table 5.10 Calculated mean weights (s.d.) for the neighbourhood attributes according to the 'standardized ratings'
rule. The abbreviation in brackets indicates the higher-level neighbourhood attribute to which a particular attribute
refers. Noi: noise, mal: malodour, lit: litter, saf: safety, cro: crowding, pol: pollution, fac: facilities. The numbers
in front of the attributes correspond to their number in  Appendix B1.
Neighbourhood attributes Standardized
scores (* 10 ) -2
Neighbourhood attributes Standardized 
scores (* 10 )-2
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  2. public transportation
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 10. hold-up
 11. unaesthetic buildings
 12. neighbours(noi)
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 27. graffiti
 28. road traffic(noi)
 29. parking space
       1.7 (1.2) -
       2.8 (3.1) >
       2.9 (2.4) >
       1.7 (2.0) -
       1.8 (1.4) -
        .9 (1.4) <
       1.7 (1.5) -
       2.7 (2.3) >
        .7 (1.1) <
       3.5 (2.1) >
       1.5 (2.0) -
       2.8 (2.5) >
        .8 (1.2) <
       1.1 (1.8) <
       1.4 (1.4) <
       2.1 (1.9) -
       1.8 (1.6) -
       1.4 (1.4) <
       2.2 (1.9) >
       1.4 (1.1) <
       2.4 (2.2) >
       1.0 (1.7) <
        .8 (1.2) <
       1.2 (1.4) <
        .4 (1.0) <
        .9 (1.4) <
       1.5 (1.6) -
       1.5 (1.5) -
       1.7 (1.6) -
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 57. location n'hood work
       3.5 (3.2) >
       1.3 (1.6) <
       2.3 (2.0) >
       1.1 (1.3) <
       1.8 (1.5) -
       2.5 (1.7) >
        .6 (1.2) <
       2.3 (1.8) >
       1.6 (1.2) -
       1.3 (1.3) <
       3.6 (1.9) >
        .7 (1.2) <
       2.4 (2.4) >
        .5 (1.2) <
       2.8 (2.1) >
       3.9 (2.5) >
       1.7 (2.8) -
       1.1 (1.8) <
       1.0 (1.3) <
       1.9 (1.5) -
       1.9 (1.5) -
        .6 (1.1) <
       1.8 (1.4) -
       1.5 (1.5) -
       2.7 (2.7) >
       3.5 (1.8) >
        .7 (1.1) <
       1.8 (2.4) -
Weight estimation of neighbourhood attributes. In this section the results of
the weight estimations, the effect of the four subject-design factors city, N-SES, sex, and
age on  the  dependent variables, that is the vector of attribute weights are presented.
Finally, the comparison between the results of the five weight estimation methods are
presented.
Weight estimation. In Table 5.10 the mean weights (+ s.d.) of the 57
neighbourhood attributes calculated by standardizing the rating data following Formula
1 are shown. The results of the other estimation methods are presented in Appendix B5.
They are used for the comparison of the results on the basis of the five different weight
calculation methods (see below). The standardized weights for the neighbourhood
attr ibutes  differed in magnitude as can be observed from Table 5.10. If all
neighbourhood attributes were considered equally important and were rated by a large
group of people, the mean standardized weight for each attribute would be
approximately 1.8 (. 100/57). Once again, a MANOVA revealed that this was not the
case: the differences in weight among attributes was significant (multivariate F : 18.9, p-(57,45)
value: < .001). Examination of the univariate test results of the 57 dwelling attributes
revealed that 17 attributes had a relatively higher mean weight (in Table 5.10 marked
with > ) and 23 attributes had a relatively lower mean weight (in  Table 5.10 marked with
< ) (all F-values > 5.5; df 1,101; all p-values # .02).
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Table  5 .11 Results of multivariate analysis of variance of main and first-order interaction effects for the









































Table  5 .12  Correlation matrix of the mean relative weights of neighbourhood attributes computed with the
standardized ratings-, rank-sum-, and rank-reciprocal rule, and following the relative frequency method and 'Rasch'
analysis (n = 57, all p-values < .001).
1 2 3 4 5
1. Standardized ratings rule -
2. Rank-sum rule .81 -
3. Rank-reciprocal rule .93 .85 -
4. Relative frequency .85 .70 .76 -
5. 'Rasch' analysis -.86 -.71 -.77 -.99 -
Note. Recall, that in the 'Rasch' analysis lower scores represent attributes that are more important. This explains
the negative sign of the correlation coefficients in this row.
Subject-design factors. The influence of the four subject-design factors on the
observed differences in attribute weights was assessed by a MANOVA. Only the
results of the MANOVA for the four subject-design factors region, N-SES, sex, and age
and the first-order interaction effects are shown in Table 5.11. The analysis revealed
that none of the effects studied reached the significance level.
Comparison. Similar to the weights of the dwelling attributes, the results of the
five methods for neighbourhood attribute weight calculation were pairwise compared. In
Table 5.12 the correlation matrix for the five calculation methods is shown. The
relationships between the results of the five methods were strong to very strong (r  be-(P)
tween .70 and |.99|). The relationship between the results obtained by the 'standardized
ratings rule' and the other four methods was strong. All correlation coefficients were
high;  from .81 for the 'rank-sum rule' to .93 for the 'rank-reciprocal rule'. The cor-
respondence among the latter four methods was high. The correlation coefficients
varied from .70 to |.99|. Recall that these correlation coefficients represent only global
measures of correspondence. The results of the 'rank-reciprocal rule' appeared to
correlate most highly with the results of the 'standardized ratings rule'. But other













































































































Figure 5.1 The empirical model of urban environmental quality.
5.3.4 The empirical model of urban residential quality
Respondents were asked to group dwelling as well as neighbourhood
attributes according to their (dis)similarity. These grouping data were used in two kinds
of cluster analyses. The clusters and cluster contents resulting from these analyses on
both dwelling and neighbourhood attributes (see above) were used for the design of the
empirical model of urban residential quality represented in Figure 5.1.
The top-level variable is environmental quality as expressed in residential
satisfaction. Residential satisfaction is assumed to depend on two distinct attributes of
the  residential environment: the dwelling and the neighbourhood. In turn, satisfaction
with the dwelling depends on five attributes labelled as follows: (1) dwelling
size/facilities, (2) outdoor facilities, (3) costs, (4) upkeep, and (5) indoor climate.
Satisfaction with the neighbourhood depends on seven attributes: (1) environmental
hygiene, (2) noise, (3) safety/detoriation, (4) facilities, (5) accessibility, (6) social ties,
and (7) buildings/space. The five higher-level attributes of dwellings and seven higher-
level attributes of neighbourhoods are dependent on various lower-level dwelling and
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Table 5.13 Evaluation of the present residential situation
in terms of the model attributes for all respondents (mean
+ (s.d.)).
Model components Mean + (s.d.)
Level 1. 
Residential dissatisfaction: 2.7 (1.4)































neighbourhood attributes; the cluster contents of the respective clusters (see square
boxes in Figure 5.1).
5.3.5 Evaluation of the present residential situation and model fit
Evaluation of the present residential situation. Respondents were also asked
to evaluate their present residential situation. This was done according to the attributes
in the theoretical model (see Figure 2.1, Chapter 2).
In table 5.13 the results of the
respondents' evaluation of their present
residential situation (according to the
level-1, -2, and -3 attributes of Figure
2.1) are summarized. For reasons of con-
venience all figures were rescaled so that
higher figures indicate more dissatisfac-
tion or more annoyance, with a possible
range from 1 to 5.
Respondents were, on average,
moderately satisfied with their present
residential situation (level 1; mean 2.7
s.d. (1.4)). With respect to the level-2
attributes respondents were most dissat-
isfied with their neighbours followed by
the  neighbourhood and the dwelling.
With respect to the four level-3 dwelling
attributes, respondents were most dis-
satisfied with the costs and upkeep of
the dwelling. They were somewhat less
dissatisfied with the dwelling facilities
and dwelling size. The evaluations of the seven neighbourhood components (level 3)
resulted in the highest mean levels of annoyance for neighbourhood noise and safety
risks. Annoyance by lack of neighbourhood facilities and pollution of air/water/soil was
relatively low.
Model fit. In Figure 5.2 the main results of the hierarchical multiple regression
analyses of the individual data are shown.
Residential satisfaction
Level 1
Neighbourhood                Dwelling                   Neighbours
  Costs    Facilities   Upkeep       Size
Noise   Malodour   Pollution   Crowding   Litter     risks     Facilities
 Safety    Lack of 
Level 3. Satisfaction with:
Level 2. Satisfaction with:
Level 3. Annoyance by:
R 2 : .34
R 2 : .20 R 2 : .59
:-.05ns   :.08 ns   : .03 ns  : .17ns  :.21ns  :-.03 ns    :-.05ns
 :.07 ns          : .54          :-.03 ns 
:.07ns  : .19   : .17    : .53
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Figure 5.2 Main results of the multiple regression analyses (R : proportion of explained variance, beta: standardized2
regression coefficient, ns: non significant).
Thirty-four percent of the variance in the assessments of urban residential
sat isfact ion (level 1) could be explained by the three level-2 components. Satisfaction
with the dwelling contributed significantly to the proportion of explained variance in
residential satisfaction and appeared to be the most important component. The two
other  level-2 components, 'satisfaction with the neighbourhood' and 'satisfaction with
the neighbours', did not appear to affect 'residential satisfaction' to a large extent. 
Dwelling features (level 3) explained 59% of the variance in satisfaction with
the  dwelling. Three of the four model components (size, facilities, and upkeep) were
found to contribute significantly to the explained variance in satisfaction with the
dwelling. However, inspection of the $-coefficients (see Figure 5.2) shows that 'size'
appeared to be more important than 'facilities' and 'upkeep'. The dwelling component
'costs' did not appear to contribute very much to the observed variance in 'satisfaction
with the dwelling'.
Combined, the seven neighbourhood features studied (level 3) explained only
20% of the variance in neighbourhood satisfaction (level 2). However, none of the
s tandardized regression coefficients reached the significance level, i.e., " # .05. This
may be  due to the relatively small sample size compared to the number of predictor
variables in this particular analysis. Inspection of the $-coefficients reveals that the
neighbourhood characteristics 'litter' and 'crowding' ($'s: .21 and .17, respectively) were
the most important neighbourhood characteristics.
Model fit: adding personal and household characteristics. The questionnaire
contained several questions on possibly relevant personal and household
characteristics of the respondents. These were: age, SES, sex, tenure, and occupation
ratio of the dwelling (see Method section). Entering personal and household
characteristics into the regression analyses resulted in an increase of the proportion of
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explained variance in residential satisfaction from 34% to 42%. Of the personal
characteristics studied only age was found to contribute significantly to the proportion
of explained variance in residential satisfaction. Older people were found to be more
satisfied with their present residential situation than younger people (r : .35, p-value:P(102)
.001). 
The proportion of explained variance in neighbourhood satisfaction increased
from 20% to 32% when personal and household characteristics were entered into the
model. Sex and SES were the only personal characteristics that made a significant
contribution to the proportion of explained variance in satisfaction with the
neighbourhood. It appeared that women were less dissatisfied with the neighbourhood
than men. However, the differences in mean scores for dissatisfaction with the
neighbourhood were not statistically significant (t-value: 1.16, p-value: .25). People high
in SES were less dissatisfied with their neighbourhood than people low in SES (r : -.32, p-P(98)
value: .01). 
Entering personal and household characteristics into the model led to an
increase of the proportion of explained variance in satisfaction with the dwelling from
59% to 60%. None of the personal or household characteristics made a significant
contribution.
5.4 Discussion
In this section the results of this study are discussed in light of the research
goals. The overall goals of this study were:
- to  make an inventory of important attributes of dwellings and of
neighbourhoods and to assess their relative importance, 
- to design an empirical model of the quality of the urban residential environment
and to compare it to the theoretical model in Figure 2.1, 
- to compare the results of five methods of attribute weight estimation.
Additional goals were:
- to assess the influence of four demographic characteristics on attribute weight
assignment, and
- to  t es t  the reliability of the theoretical model of urban residential quality and
a s s e s s  the influence of personal and household characteristics on residential
satisfaction. 
Inventory of relevant attributes and their relative importance. One of the aims
of the present study was to inventory relevant dwelling and neighbourhood attributes
and to assess their relative importance (weight). During the interview respondents were
asked to inventory all relevant residential attributes they could think of. Next they were
asked to select the attributes they considered important. Then they were asked to
s t ructure these important attributes. Finally, respondents ranked and rated the
attributes. From the results it may be concluded that the quality of the residential
environment is affected by various different attributes. Next to some physical attributes,
psycho-social attributes and attributes of the built environment appeared to be the most
important residential attributes.
Relevant attributes. Respondents mentioned six 'new' dwelling attributes and
three 'new' neighbourhood attributes not already mentioned in the researcher's list
(Appendix B1). Insulation of the dwelling, shape and size of particular rooms in the
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Table 5.14 The five most important dwelling attributes and the ten most important neighbourhood attributes in
descending order of attribute weight (standardized ratings).
Dwelling attributes Neighbourhood attributes
- noise by neighbours
- rent or mortgage
- indoor facilities
- spacious rooms 
- outdoor facilities  
- burglary
- vandalism
- contact with neighbours
- hold-ups/robberies
- contact with people in the neighbourhood
- greenery
- abandoned buildings
- noise by neighbours
- public transportation
- upkeep
dwelling (e.g., kitchen), and diversity in residents/dwellings of the neighbourhood were
the most important ones; that is, they were mentioned by a reasonable number of people
(about 10%). Considering that these attributes were mentioned spontaneously, these
attributes may be considered to be relatively important. Since no further data were
available on these attributes this conclusion is only tentative. Subsequently,
respondents indicated whether an attribute was important or not with respect to
residential satisfaction. On average, respondents selected about 16 dwelling attributes
and 37 neighbourhood attributes as important. A majority (more than 50%) of the
respondents rated a large number of the 21 dwelling and 57 neighbourhood attributes as
important (20 or more and 41 or more, respectively). In combination with the fact that
only a few 'new' attributes were added it is justifiable to conclude that the list of
attributes in Appendix B1 gives a reasonably complete and accurate representation of
residential attributes.
Important attributes. The relative importance of the residential attributes is
determined on the basis of the respondents' (standardized) rating scores. In Table 5.14
an overview is given of the five most important dwelling attributes and the ten most
important neighbourhood attributes. Attributes are presented in descending order of
attribute weight.
It appears that both the quality of the dwelling and the neighbourhood is
affected by diverse attributes. Important quality features of the dwelling are noise,
cos t s ,  facilities, and space. Crime, social ties, noise, and facilities are considered to be
important quality features of the neighbourhood. The scarce presence of physical
attr ibutes (e.g., malodour and pollution) suggests that these are considered to be
relatively unimportant neighbourhood attributes. In Chapter 8 these findings are
discussed at greater length together with the results of the previous study and the third
study among residents (see Chapter 7).
One remark  must be made with respect to the attribute weights obtained by the
ranking and rating method. Recall that, during the importance selection task,
respondents indicated whether an attribute was considered unimportant or important. It
was assumed that all attributes considered unimportant (0) would be assigned also a
null s core on all other parameters (ranking, rating). This increased the observed
differences between attribute scores artificially. The weight of attributes considered
important by many respondents therefore may be somewhat overestimated.
Consequently, the attribute weight of attributes considered important by only a few
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respondents may be somewhat underestimated. However, most of the respondents
considered a large number of dwelling and neighbourhood attributes to be important
(see above). So, it is reasonable to assume that this will not affect the relative ranking of
the attributes to a large extent.
The empirical model. Another important research goal of the present study
was to design an empirical model of urban environmental quality and to compare it with
the theoretical model (Figure 2.1, Chapter 2). In a 'bottom-up' approach (see Chapter 3)
respondents grouped well-specified lower-level attributes yielding less specified higher-
level a t tributes (the groups). This is in contrast with the theoretical model in which
attributes were structured according to a 'top-down' approach by the researcher. The
outcomes of the grouping tasks resulted in well-interpretable clusters (see above). By
super-imposing the top-level variable 'environmental quality' (level 1) and the dwelling
and the neighbourhood attributes (level 2) upon these clusters, the results were merged,
which led to the empirical model depicted in Figure 5.1.
Altogether it may be concluded that the respondents' and the researcher's
cognitive representation of the concept of urban environmental quality are reasonably
alike. Both the structure and the attribute contents of the two models show great
similarity. The dwelling attributes 'costs' and 'upkeep' were maintained in the empirical
model. Facilities and size were joined into one group in the empirical model. New
attributes at this level were 'outdoor facilities' and 'indoor climate'. Noise appears to be a
distinct attribute of neighbourhood evaluation in both models. This is also the case for
the  neighbourhood attributes safety and facilities. Accessibility and social ties were
newly formed level-3 attributes, whereas the attribute 'buildings/space' contains
attributes belonging to the former level-3 attributes 'litter and crowding'.
The most striking difference between the two models is that sources related to
physical types of pollution (e.g.: malodour, litter; air-, water-, and soil pollution) were all
grouped into one single cluster (i.e., environmental hygiene). From the respondents'
perspective the physical attributes appear to be less distinct as was the case in the
theoretical model. It appears, at least from the residents' perspective, that the importance
of the 'classic' types of pollution as mentioned above is relatively low.
One methodological remark should be made. The grouping of attributes was
only performed up to two levels. The top-level attributes were dictated by the theoretical
model. A  methodologically sounder procedure in designing an empirical model would
have been total grouping. That is, first all attributes are put into groups by each
individual respondent. Then, groups are put together in still bigger groups until only
one  group would result. This group ultimately should have been referred to as
'environmental quality'. For reasons of time and convenience on behalf of the
respondents, the grouping procedure was only performed up to two levels.
It may be concluded that the empirical model is in reasonable agreement with
the  theoretical model, or vice versa. From the respondents' perspective the 'classical'
environmental attributes appeared to be less distinct as was the case in the theoretical
model. As explained in the Method chapter (Chapter 3) the empirical model will serve as
a basic tool (value-tree) in the Conjoint Analysis experiment to be presented in Chapter
7. 
Weight estimation methods. The results of different kinds of attribute weight
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elicitation and calculation appeared to be highly comparable. Three weight elicitation
techniques and five methods of weight calculation were used. The elicitation techniques
were: (dichotomous) importance selection, ranking and rating. Weights were calculated
on  the  bas is of: selection frequencies, uni-dimensional scaling, the rank-sum rule, the
rank-reciprocal rule and the standardized ratings rule. The results of the five methods
(see Appendices B4 and B5) were compared by means of correlation coefficients. For
dwelling attribute weights the correspondence between the various methods was
moderate to very high (range r : .54 to .97). For the neighbourhood attribute scores the(P)
relationship among the various methods was stronger (range r : .70 to .99). A general(P)
conclusion from these results is that application of relatively simple estimation
techniques leads to outcomes that are reasonably comparable to the more sophisticated
but laborious rating technique. The results based on the importance selection
(frequencies, Rasch scores) corresponded highly with the ratings (range r : .76 to .86, cf(P)
Tables 5.7 and 5.12). This indicates that the assessment of importance judgments can
be relatively easily made on the basis of frequencies of importance selection scores as
explained in section 5.2.2. The method is relatively inexpensive in collecting data and
collected data are easily analyzed. A major disadvantage is that weights can only be
assessed and interpreted at group level. Fine tuning of the importance assessments on
the  basis of individual assessments, can be done on the basis of attribute rankings as
explained in section 5.2.2. The results on the basis of the rankings correlated very high
with the results of the ratings (range r : .81 to .95, cf Tables 5.7 and 5.12). (P)
So, the methods studied seem to offer good alternatives for the rating
technique. Depending on the degree of accuracy that is to be achieved and the
aggregation level required (group versus individual weights) the ranking method is
preferred to the importance selection method. In contrast, the importance selection
method is a more practical means of weight estimation for groups.
Subject-design factors. The influence of the four subject-design factors city,
sex, SES, and age on the attribute weights turned out to be very small. This conclusion
holds for the dwelling as well as the neighbourhood attributes. Only one significant
interaction effect between age and sex was detected. On average, the dwelling attribute
'rent o r mortgage' was more important to younger women than to older women (see
section 5.3.2). None of the other main and interaction effects studied appeared to have
an influence on the attribute weights. It is concluded that the demographic
characteristics studied had no detectable affect on the weight estimations of the
residential attributes. The implications of these findings are discussed in more detail in
Chapter 8.
Reexamining the theoretical model. In general the patterns of the
dissatisfaction/annoyance scores of the level-1, -2, and, -3 model components were
similar to those obtained in the first study. Respondents were moderately satisfied with
their present residential situation (mean dissatisfaction score: 2.7 in this study versus
2.7 in the first study, see Chapter 4). Also, residents appeared to be almost equally
satisfied with their present dwelling, neighbourhood and neighbours. The differences
between s atisfaction with the different attributes were more pronounced. Costs and
upkeep turned out to be the most dissatisfying dwelling attributes. Respondents were
most sa t i s fied with the dwelling attribute size. The ranking of the neighbourhood
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characteristics from most to least annoying was almost identical to the one in the
previous s tudy. Noise and safety risks were the most annoying attributes, whereas
pollution and lack of neighbourhood facilities were the least annoying attributes.
The amount of explained variance (model fit) was largely in agreement with the
results of the previous study. Thirty-four percent of the variance in residential
sat isfaction, which is rather low, could be explained by the three level-2 variables
(previous study: 25%, see Chapter 4). The proportion of explained variance in
satisfaction with the dwelling was 59% (versus 52% previously), in satisfaction with the
neighbourhood 20% (versus 26% previously). The influence of the personal and
household characteristics studied on the observed variance was, again, only marginal.
For residential satisfaction this increase was 8% (from 34 to 42%), for satisfaction with
the dwelling 1% (59 to 60%), and for neighbourhood satisfaction this was 12% (from 20
to  32%). In general, personal characteristics turned out to have only a small additional
effect on the observed variance in residential satisfaction 
It can be concluded that the results of the evaluation of the residential
environment in the previous study (Chapter 4) in terms of annoyance/ dissatisfaction
were largely confirmed in the present study. The degree of the model fit in the present
study was similar to the degree of the model fit in the previous study.
